Characterization of CDKN1A (p21) binding to sites of heavy-ion-induced damage: colocalization with proteins involved in DNA repair.
To determine an association of locally accumulated CDKN1A and DNA repair proteins at the sites of heavy-ion traversals. CDKN1A, PCNA, DNA-PK, hMre11 and Rad50 were investigated for their subnuclear localization after irradiation with heavy-ions using immunocytochemical staining and confocal laser-scanning microscopy. Human fibroblasts (normal diploid or XPA, ATM- or NBS1-deficient lines and HPV16 E6-transfected cells) were used. CDKN1A formed nuclear foci in G0/G1 normal human fibroblasts at the sites of particle traversal. Foci were persistent over hours and vanished after treatment with DNase-I. Formation of foci also occurred in NBS1- or ATM-deficient lines and in cells functionally abrogated for TP53. In normal fibroblasts, CDKN1A foci colocalized with particle-induced foci of the hMre11 and Rad50 proteins. However, only CDKN1A relocalization was observed in irradiated NBS1 cells. PCNA foci temporarily colocalizing with CDKN1A were also detected in normal fibroblasts after exposure to heavy-ions. In contrast, no radiation-induced subnuclear relocalization was found for DNA-PK. CDKN1A foci arise rapidly at sites of localized DNA damage induced by heavy-ions and are associated with the chromatin. Evidence is provided that localization of CDKN1A to foci is not dependent on functional TP53 and occurs independently of the formation of the hMre11/Rad50/NBS1 complex. The data support a yet unknown role of CDKN1A in sensing or early processing of radiation-induced DNA lesions.